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Abstract
Background Malnutrition among older adults plays an important role in clinical and functional impairment.
Aims The aim of our study was to evaluate all parameters of Mini-Nutritional Assessment (MNA), according to the nutri-
tional status and to define the risk factors that may cause at risk of malnutrition and malnutrition in more detail.
Methods One thousand outpatients aged 65 years or older who underwent the Comprehensive Geriatric Assessment (CGA) 
were included the study.
Results A total of 1000 patients (men vs women; 27.1% vs 72.9%), of whom the mean age was 74.30 ± 8.28, were enrolled. 
We found that 6.6% of patients were malnourished, 31.6% of patients were at risk of malnutrition and 61.8% of patients were 
well-nourished. The mean MNA score was 23.71 ± 4.19. In patients with malnourished subgroup, the parameters that cause 
the most loss of points were self-perception of health (87.9%), protein intake (86.4%) and taking at least 3 medications per 
day (77.3%). At the risk of malnutrition subgroup, protein intake (86.7%), self-perception of health (74.7%) and taking at 
least 3 medications per day (65.2%) were the three parameters that cause the most loss of points.
Discussion In the at-risk and malnourished subgroups, perception of health status, protein intake and taking at least three 
medications per day were the same MNA parameters that cause the most loss of points, but the rates were different.
Conclusions A nutritional intervention should be done as soon as possible in patients who are at risk of malnutrition.

Keywords Mini-Nutritional Assessment · Older adults · Malnutrition · Nutritional profiles · Risk factors

Introduction

Aging is associated with progressive changes in biologi-
cal, physiological, environmental and social conditions. 
Nutritional status is one of the conditions affected by 
aging. Nutritional status in the older people can be affected 

by many social situations such as being widowed, living 
alone, reduced budget, and difficulties with eating and sup-
plies. And also, medicines used for chronic diseases may 
also cause a decrease in food intake. The physiological 
changes and social situations cause a metabolic stress on 
many organ systems, and may also affect nutritional needs. 
If the nutritional requirements are not met appropriately and 
adequately, malnutrition may occur [1].

Malnutrition is a highly relevant pathologic condition 
in the older people. It is associated with functional impair-
ment, reduced quality of life, higher frequency of hospital 
admissions, and increased morbidity and mortality [2, 3]. 
Therefore, nutritional disorders are of special importance for 
the older people. In spite of its negative impact on clinical 
outcomes, awareness of malnutrition is still limited world-
wide [4]. Nutritional status should be screened regularly and 
nutritional therapy should be administered as soon as pos-
sible in older adults [5].

The clinical evaluation of the nutritional status 
requires the investigation of the patient’s medical history, 

 * Pinar Soysal 
 dr.pinarsoysal@hotmail.com

1 Department of Internal Medicine, Geriatric Center, Kayseri 
Education and Research Hospital, Kayseri, Turkey

2 Department of Internal Medicine, Ermenek State Hospital, 
Karaman, Turkey

3 Department of Internal Medicine, Tomarza Yasar Karayel 
State Hospital, Kayseri, Turkey

4 Unit for Aging Brain and Dementia, Department of Geriatric 
Medicine, Faculty of Medicine, Dokuz Eylul University, 
Izmir, Turkey

5 Department of Geriatric Medicine, Faculty of Medicine, 
Bezmialem Vakif University, Istanbul, Turkey

http://orcid.org/0000-0002-6042-1718
http://crossmark.crossref.org/dialog/?doi=10.1007/s40520-019-01235-1&domain=pdf


674 Aging Clinical and Experimental Research (2020) 32:673–680

1 3

anthropometric measurements, laboratory tests and dietary 
interviews. Therefore, it is a complex and time-consuming 
procedure [6]. And also, biochemical markers are time 
consuming and expensive, and the criteria for their inter-
pretation in the older age are uncertain [7]. Some screen-
ing methods can only be performed by trained clinicians 
[7]. In the last two decades, significant progress has been 
made in diagnosing of malnutrition, mainly due to many 
studies investigating the use of Mini-Nutritional Assess-
ment (MNA) [8–11]. MNA is a comprehensive tool, rapid 
and easy to perform by a healthcare professional, to facili-
tate the early detection of malnourished older people and 
those being at risk [12, 13]. Despite the simple and easy 
applicability of the MNA, patients with malnutrition are 
still poorly recognized by physicians [14].

For this reason, the present study sets out to obtain 
information which MNA parameters cause the most loss 
of points and to define the risk factors that may cause 
malnutrition and risk of malnutrition in detail.

Methods

Participants

A total of 1000 outpatients, who applied to a geriatric 
center between 2017 and 2018 and who had no exclusion 
criteria, were included in this prospective study. The crite-
ria for inclusion were age 65 years or over, who applied to 
geriatric center for any reason, but not the entire commu-
nity, and the ability to understand and answer questions. 
MNA was performed on all patients. The investigation 
conformed to the Declaration of Helsinki and approved 
by the local ethics committee, and verbal and written 
informed consent was obtained from all participants.

Exclusion criteria as follows:

Patients under 65 years of age.
Patients who refused to participate.
Patients who are hospitalized, live in nursing homes, or 
are in home-care programs.
Patients with moderate and severe cognitive impair-
ment.
Patients requiring parenteral and/or enteral nutrition.
Patients who were not measured body weight or height.
Patients who have a history of severe illness that may lead 
to acute impairment of general health status, such as acute 
cerebrovascular event, gastrointestinal bleeding, sepsis, 

acute renal failure, acute coronary syndrome, acute liver 
failure, acute respiratory failure.

Mini‑Nutritional Assessment

The MNA test is composed of simple measurements and 
18 brief questions that can be completed in 15 min. The 
MNA consists of four parts: anthropometric measurements 
(four questions related to BMI, weight loss, MAC, and 
CC), global assessment (six questions related to lifestyle, 
medication, and mobility), dietary assessment (six ques-
tions related to number of meals, food and fluid intake, 
and autonomy of feeding), and subjective assessment (two 
questions related to self-perception of health and nutri-
tion status). Each question/item is assigned certain points 
according to the answer. The total score is the sum of 
screening and assessment scores and ranges from 0 to 30 
points. If the total score was > 23.5, 17–23.5, < 17, it was 
accepted that there was no malnutrition, risk of malnutri-
tion, or malnutrition, respectively [5]. To calculate body 
mass index, height was measured to the nearest centimeter 
(cm) and weight was measured to the nearest half kilogram 
(kg) with the same stadiometer. MNA was performed in 
all participants even if their MNA-Short Form (SF) scores 
were 12. All data were collected by only one geriatrician 
to increase the reliability of the estimates. MNA was vali-
dated to screen malnutrition for Turkish geriatric patients 
in 2015 [15].

Statistical analyses

Data analyses were carried out using the Statistical Pack-
age for the Social Sciences 17. Descriptive statistics are 
reported as mean ± standard deviation for variables with 
a normal distribution, and the number of cases and per-
centage (%) for nominal variables. Demographic charac-
teristics of participants were analyzed using descriptive 
statistics. When groups were present, the significance 
of differences between the groups in terms of averages 
was investigated by t test and in terms of median values 
was investigated by Mann–Whitney U test. When the 
number of groups was more than two, the significance 
of differences between the groups in terms of averages 
was investigated by the ANOVA test, post hoc ANOVA 
test and the significance of medians was determined by 
the Kruskal–Wallis test. Nominal variables were assessed 
by Pearson Chi-square. Identifying the risk factors for 
malnutrition, univariate and multiple logistic regressions 
were performed. Odds ratio (OR) was calculated with 
95% confidence intervals. Significant variables at p < 0.05 
were entered into multiple models and backward elimina-
tion was performed using Wald statistic to identify the 
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independent risk factors. In all analyses, p < 0.05 was con-
sidered to indicate statistical significance.

Results

The overall characteristics of the 1000 patients included in 
the study are summarized in Table 1. The mean age was 
74.3 ± 8.28 years, and there were 729 women (72.9%) and 
271 men (27.1%). 618 participants (61.8%) had normal 
nutritional status, 316 patients were diagnosed with mal-
nutrition risk (31.6%) and 66 patients were diagnosed with 
malnutrition (6.6%).

There was no difference in the patients with malnutrition, 
the risk of malnutrition, or normal nutrition in terms of the 
presence of marital status, living arrangement and serum 
albumin level (for each p > 0.05). There was a significant 
difference between the three groups in terms of age, sex, 
educational level, BMI and number of drugs used (for each 

p < 0.05). In malnutrition group, age (81.46 ± 9.27 years), 
female gender (71.2%) and low educational level (≤ 5 years) 
(97.9%) were higher than the other MNA subgroups, and 
also it is the group with the lowest BMI level (25.38 ± 6.59) 
(for each p < 0.05) (Table 1).

All participants’ responses to MNA questions were ana-
lyzed (Table 2). The frequencies of ‘0 points’ in the MNA 
questions revealed that 62.4% took at least 3 drugs per day, 
37.8% did not consume protein products, 31.6% did not eat 
fruit/vegetables daily, 26.8% had neuropsychological prob-
lems, and 21.7% perception of health status was not as good. 
In all, 18% did not have more than 3 cups of fluid intake per 
day, and 15.5% suffered psychological stress/acute disease in 
the past 3 months. 14.2% reported a loss of weight of more 
than 3 kg during the preceding 3 months.

The answers given to the questions except the full score 
resulted in the loss of points, which resulted in low scores. 
In all three subgroups, the common question that causes 
the most points loss was of protein intake (p > 0.05). In 

Table 1  Descriptive characteristics of the participants according to MNA risk category

According to the Bonferroni correction, the different letters on the same line refer the difference between the groups and the same letters refer to 
the similarity between the groups (a, b and c letters are used). Data presented as n, %, mean ± SD, and percentage
BMI body mass index, MNA Mini-Nutritional Assessment

All (n = 1000) MNA subgroups p

Well-nourished (n = 618) At risk of malnutri-
tion (n = 316)

Malnourished (n = 66)

Age 74.30 ± 8.28 72.61 ± 7.44a 76.10 ± 8.47b 81.46 ± 9.27c  < 0.001
Gender
 Male 27.1 32.5a 16.1b 28.8a  < 0.001
 Female 72.9 67.5a 83.9b 71.2a

Education (years)
 0–5 85.8 81.2a 93.2b 97.9a  < 0.001
 6–8 5.5 7.5a 2.4b 0ab

 ≥ 9 8.7 11.3a 4.4a 2.1a

Marital status
 Single 1 1 0.7 1.6 0.668
 Married 58 57.2 58.2 65.6
 Widowed 41 41.8 41.1 32.8

Living arrangement
 Alone 17.5 17.9 16.7 17.1 0.540
 Spouse 56.1 54.8 58.9 54.7
 Relatives 26.1 27.1 24.1 26.6
 Caretaker 0.3 0.2 0.3 1.6

BMI (kg/m2) 31.66 ± 6.42 32.77 ± 5.99a 30.67 ± 6.39b 25.38 ± 6.59c  < 0.001
 ≥ 30 58.5 67.4a 48.4b 17c  < 0.001
 < 30 41.5 32.6a 51.6b 83c

Albumin 4.25 ± 1.38 4.27 ± 1.74 4.22 ± 0.33 4.22 ± 0.30 0.885
Number of medications 4 (2–6) 4 (2–6)a 4 (3–6)b 4 (2–6)ab 0.002
 < 5 58.7 61.6a 52.6b 60ab 0.033
 ≥ 5 41.3 38.4a 47.4b 40ab
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patients with malnutrition subgroup, the parameters that 
cause the most loss of points were self-perception of health 
status (87.9%), protein intake (86.4%), taking at least 3 
drugs per day (77.3%), fluid intake (63.6%) and weight 
loss (56.1%). At the risk of malnutrition subgroup; protein 
intake (86.7%), self-perception of health (74.7%), taking at 
least 3 medications per day (65.2%), number of full meals 
(53.2%) and fluid intake (49.7%) were the parameters that 
cause the most loss of points. Furthermore, the patients 
who lost points from the MNA parameters which were 
self-perception of nutrition status, MAC, taking at least 3 
drugs per day, CC and mobility had a risk of malnutrition 
of 3.09, 2.89, 2.60, 2.53 and 1.86 times, respectively, com-
pared to those who did not lose points (full score points) 
(Tables 3, 4). 

There was no difference between MNA subgroups in the 
following questions: decrease in neuropsychological prob-
lems, pressure/skin ulcers, number of full meals, protein 
intake, fruit/vegetables intake (for each p > 0.05).

Discussion

In the present study, perception of health status, protein 
intake and taking at least three medications per day param-
eters caused the most loss of points in both at risk of mal-
nutrition and malnourished subgroups. However, between 
these two subgroups, the rate of losing points from these 
three parameters was different. Among the all three sub-
groups, number of full meals, protein intake, fruit/vegeta-
bles intake, neuropsychological problems and pressure/
skin ulcers were not significant. Furthermore, low MNA 
scores were significantly correlated with older age, lower 
BMI, female gender and low level of education.

Malnutrition, which may cause negative clinical of out-
comes, is an important medical problem in Turkish geriat-
ric population as well as in the worldwide [16]. Previous 
studies in Turkey have shown a high prevalence of mal-
nutrition among the older population. In Saka et al. study 

Table 2  Percentages of answers to MNA questions

Data presented as percentage. No-score answers are shown with a “–“ sign
BMI body mass index, CC calf circumference, MAC mid-arm circumference, MNA Mini-Nutritional Assessment

Questions MNA scores

0 0.5 1 2 3

Decrease in food 
intake

5.7 – 21.7 72.6 –

Weight loss 14.2 – 7.1 6.6 72.1
Mobility 1.5 – 12 86.5 –
Suffered psycho-

logical stress/acute 
disease

15.5 – – 84.5 –

Neuropsychological 
problems

26.8 – 11.1 62.1 –

BMI 1.3 3 3.7 92
Lives independently 11.2 – 88.8 – –
Taking at least 3 

drugs per day
62.4 – 37.6 – –

Pressure/skin ulcers 8.6 – 91.4 – –
Number of full meals 6.6 – 47 46.4 –
Protein intake 37.8 49.8 12.4 – –
Fruit/vegetables 

intake
31.6 – 68.4 – –

Fluid intake 18 31 51 – –
Mode of feeding 1.2 – 4.4 94.4 –
Self-perception of 

nutrition status
1.8 12.6 85.6 – –

Self-perception of 
health status

21.7 10.3 42 26 –

MAC 3.5 4.5 92 – –
CC 12.6 – 87.4 – –
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Table 3  Rate of losing points 
according to MNA questions

According to the Bonferroni correction, the different letters on the same line refer the difference between 
the groups and the same letters refer to the similarity between the groups (a, b and c letters are used). Data 
presented as percentage
BMI body mass index, CC calf circumference, MAC mid-arm circumference, MNA Mini-Nutritional 
Assessment

Questions MNA subgroups p

Well-nour-
ished (n = 618)

Risk of malnutri-
tion (n = 316)

Malnour-
ished (n = 66)

Decrease in food intake 25.1a 27.8a 48.5b < 0.001
Weight loss 24.8a 28.2a 56.1b < 0.001
Mobility 12a 11.7a 36.4b < 0.001
Suffered psychological stress/acute disease 13.6 16.1 25.8 0.028
Neuropsychological problems 36.1 39.6 48.5 0.195
BMI 7a 7.3a 27.3b < 0.001
Lives independently 9.4a 10.1a 33.3b < 0.001
Taking at least 3 drugs per day 58.9 65.2 77.3 0.033
Pressure/skin ulcers 7.9 9.5 9.1 0.860
Number of full meals 53.7 53.2 54.5 0.957
Protein intake 88.2 86.7 86.4 0.775
Fruit/vegetables intake 32.4 28.2 40.9 0.102
Fluid intake 47.2 49.7 63.6 0.039
Mode of feeding 3.7a 6a 21.2b < 0.001
Self-perception of nutrition status 10.8a 15.2a 43.9b < 0.001
Self-perception of health status 72.2a 74.7ab 87.9b 0.001
MAC 5.5a 10.4b 34.8c < 0.001
CC 9.9a 12.5a 42.2b < 0.001

Table 4  Univariate and multiple 
linear regression analyses 
to identify the association 
nutritional status of MNA

All significant values are shown in bold
BMI body mass index, CC calf circumference, CI confidence interval, MAC mid-arm circumference, MNA 
Mini-Nutritional Assessment, OR odds ratio

Questions Univariate p Multiple p
OR (95% CI) OR (95% CI)

Decrease in food intake 2.68 (1.61–4.43) < 0.001 – –
Weight loss 3.64 (2.19–6.06) < 0.001 – –
Mobility 4.23 (2.47–7.26) < 0.001 1.86 (1.00–3.46) 0.048
Suffered psychological stress/acute disease 2.05 (1.14–3.67) 0.015 – –
Neuropsychological problems 1.58 (0.96–2.61) 0.071 – –
BMI 5.00 (2.75–9.10) < 0.001 – –
Lives independently 4.68 (2.68–8.17) < 0.001 – –
Taking at least 3 drugs per day 2.17 (1.20–3.91) 0.01 2.60 (1.35–5.01) 0.004
Pressure/skin ulcers 1.03 (0.43–2.47) 0.93 – –
Number of full meals 1.04 (0.63–1.72) 0.873 – –
Protein intake 0.88 (0.42–1.84) 0.75 – –
Fruit/vegetables intake 1.53 (0.92–2.56) 0.09 – –
Fluid intake 1.89 (1.12–3.17) 0.016 – –
Mode of feeding 7.46 (2.18–25.48) < 0.001 – –
Self-perception of nutrition status 5.58 (3.30–9.42) < 0.001 3.09 (1.71–5.56) 0.001
Self-perception of health status 2.67 (1.26–5.68) 0.01 – –
MAC 6.92 (3.93–12.16) < 0.001 2.89 (1.28–6.53) 0.011
CC 6.05 (3.57–10.25) < 0.001 2.53 (1.08–5.07) 0.029
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which included 413 outpatients, malnutrition and at risk of 
malnutrition were found to be 13% and 31%, respectively 
[17]. In a multicenter study, which was conducted with 
1030 outpatients, 19% were regarded as malnourished and 
29.1% were at risk of malnutrition [18]. When other stud-
ies in our country were taken into consideration, the rate 
of malnutrition in our sample group was lower, while the 
risk of malnutrition was similar [18, 17, 19]. Additionally, 
in comparison to studies among community-dwelling, out-
patients or home-care older people in developed countries, 
our study showed a lower prevalence of risk of malnutri-
tion but higher rates of malnutrition [20–23]. The reason 
for the low rate of malnutrition in our study can be the 
sample that represents the healthier outpatients living in 
this area. Although the prevalence of malnutrition is less 
than in similar studies, the risk of malnutrition is very 
important, because in recent years, the risk of malnutri-
tion is as important as malnutrition and has been shown 
to cause a large number of adverse clinical outcomes [24, 
25].

Lower MNA scores were related to older age in our study. 
This result is consistent with some studies [26, 27]. Chew-
ing/swallowing, oral health problems and reduced appetite 
together with the inability can lead to a reduced nutritional 
intake and thus to a poor nutritional status [28]. We observed 
some bad nutritional habits in older participants: higher car-
bohydrate intake (bread, rice, and vegetables), lower meat 
consumption, generally eating two meals a day. About half 
of the participants (47%) were eating two meals daily, in our 
study. In Kabir et al. study, malnutrition was observed in 
older people who ate two meals daily [29]. In another study, 
which was conducted in Turkey, the following data were 
obtained on daily energy consumption: 53.3% of the carbo-
hydrates, 13.7% of the protein and 33% of the fat are pro-
vided [30]. In the same study, the consumption of milk and 
dairy products was 13%, fruits were 10%, vegetables were 
6% and meat or poultry products was 6% [30]. When we ana-
lyze the question of ‘protein intake’ in more detail, the per-
centage of loss of points among the well-nourished, risk of 
malnutrition and malnutrition subgroups were 88.2%, 86.7% 
and 86.4%, respectively. Although there was a decrease in 
protein consumption in patients with risk of malnutrition and 
malnutrition, but it is noteworthy that there was not enough 
protein intake in patients with well-nourished. These find-
ings may depend on the nutritional habits of the participants 
and the low socioeconomic level of our country. Further-
more, in a study conducted in our country, the frailty rate in 
older adults was found to be 31% [31]. This high prevalence 
may be the result of insufficient protein consumption in our 
country.

In our study, it was determined that BMI decreased grad-
ually from the normal nutritional status group to the malnu-
trition group. This finding was observed in older people in 

other studies [21, 27]. Patients with malnutrition had lower 
BMI values, while in 17% of them BMI was ≥ 30 kg/m2. In 
other words, some of the patients with malnutrition were 
obese. It is not correct to assess the nutritional status accord-
ing to the BMI alone. On the other hand, a patient could be 
thin with a low BMI but without malnutrition [5]. And also, 
it should be kept in mind that, as with a low BMI, the MNA 
is predictive of mortality [32, 33]. As determining the BMI 
in older people is often difficult, in this instance, CC can 
be replaced with BMI, and CC rescored from one point to 
three points.

In our study, there was no significant relationship between 
MNA subgroups and albumin levels. Albumin levels are 
nonspecific and could be low because of an underlying 
inflammatory process [34]. Mowe et al.’s study suggests 
that the decrease in nutritional intake occur before weight 
loss and a fall in serum albumin levels [28]. These changes 
currently used in clinical practice to assess nutritional sta-
tus often appear too late to be useful nutritional markers 
[5]. Before severe changes in weight and albumin levels 
occur, MNA should be performed to evaluate nutritional 
status in older people. Such patients, especially with MNA 
score between 17 and 23.5, respond well to nutritional 
intervention.

The differences in our results may be due to differences 
arising from demographic characteristics. In rural areas, 
some of older individuals often do not know their own age. 
The family bonds are stronger in individuals with lower edu-
cational and income levels. Besides that, older people in 
Turkey usually live with their close relatives by tradition. 
Older people may consider their health status not as good, 
because of most of their daily living activities are done by 
young relatives.

Overall, the present study has some strong points. First, 
all data were collected by only one geriatrician to increase 
the reliability of the estimates. Second, the sample size was 
large. Finally, MNA long form was performed on all partici-
pants and the answers to all MNA questions were analyzed 
individually, and it was determined that participants had lost 
points from the questions at which rate. This study has some 
limitations. Only MNA was used to evaluate nutritional sta-
tus of the patients and no other tests were performed. The 
cross-sectional nature of the study does not allow us to deter-
mine causality. The participants were recruited from only 
one city, the results in this study may not reflect data of the 
whole population.

Conclusion

We analyzed all MNA questions individually. Low MNA 
scores had a significant association with older age, lower 
BMI, female gender, low educational level, ‘not as good’ 
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perception of health status, not consuming protein prod-
ucts and taking at least three medications per day. Besides, 
for the at-risk and malnourished groups, MNA parameters 
that cause the most loss of points were the same, but the 
rates were different. For this reason, a nutritional interven-
tion should be done as soon as possible to patients who are 
at risk of malnutrition.
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